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Introduction
The female reproductive tract is commonly referred
toasoviductinbirds.Theoviductisahighlyconvoluted
muscular duct, concerned with the transport of the
ovum away from the ovary, with fertilization of the
ovum and by the deposition of albumen, membranes
and shell on to the ovum to form the finished egg [1].
Reproductive diseases in poultry causes high mor-
bidity (35%), mortality (15%) and drop in egg production
(40%)[2].Thefunctionoftheoviductcouldbeinfluenced
by a number of disease processes either directly by
virtue of the fact that they alter the ability of the lining
cellsofoviducttosynthesizetheirintegralcomponents
or indirectly by generally compromising bird's health.
Although it is well known that reproductive disease of
poultry results in decreased egg production and
increased mortality, avian reproductive pathology is
treatedratherbrieflyinliterature[3].
The modern strains of commercial layer chicken
withtheirgeneticpotentialtolaymorenumberofeggs
during laying period make them susceptible to
different types of reproductive tract disorders [4].
Prevalence of different reproductive tract abnorma-
lities in commercial layer chicken was reported as
26.10% [2]. Oviductal derangements such as atrophic
oviduct [5], cystic oviduct [4] and persistent right
oviduct [6] are reported in commercial layer chicken
and cause reduction in egg production and increased
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:The avian oviduct is a tubular organ responsible for fertilization,secretion of the components surrounding the yolk and
transport of egg in the reproductive tract. Disorders of oviduct may have a great bearing on production potential and incur a
heavy loss. A study was undertaken to assess the prevalence and pathological changes of impacted oviduct in commercial
whiteleghornlayerchickeninNamakkalregionofIndiaforaperiodoffouryearsfrom2006to2009.
: A total of 5145 carcasses of white leghorn layers, above 20 weeks age from 255 flocks were
examined for various oviduct abnormalities. Heart blood, liver and oviduct swabs collected upon necropsy from 45 layer
chickenfromsixflockswithoviductimpactionwerescreenedforbacterialagents.Pooledtissue(trachea,lung,spleen,caecal
tonsil, kidney and oviduct) samples from impacted oviduct cases were screened for viral agents. Serum samples collected
from affected flocks were screened for Newcastle disease virus (NDV), infectious bronchitis virus (IBV) and egg drop
syndrome–76 (EDS-76)virus by haemagglutinationinhibition(HI) and (Mg)and
(Ms)byELISA.Flockdetailsandpathologicalchangeswererecordedinaffectedflockstoassesstheprevalenceand
impactofoviductimpactiononcommerciallayerchicken.
: The results of the present investigation indicated that the oviduct impaction was responsible for 0.87% of the
reproductive tract abnormalities in commercial layers between 21 and 80 wk of age. Egg production drop, morbidity and
mortality recorded in the affected flocks were varied from 3 to 8, 0.4 to 1.2 and 0.2 to 0.5 % respectively. The oviduct
impactionwascommonlynoticedabove40wkoldlayersandpredominantlyduringcoldermonths.Serumsamplescollected
from three flocks with oviduct impaction were found positive for Mg and Ms infection in ELISAtest. was
isolated as a pure culture in 29 birds and concurrent with other bacterial agents in 16 birds. Serotyping of isolates
revealed that O   , O and O were the predominant types. Necropsy examination of carcasses with impacted oviduct
showed emaciation, peritonitis, regression of ovarian follicles and distension of oviduct commonly in the infundibulum and
magnumregion.Theexudatewaseitherlargemasswithconcentriclayeringoncutsectionornumerouscaesousmasseswith
varying size and shape often mixed with creamy or serosangunious fluid. Histopathological examination of oviduct revealed
thepresenceoflymphoidfociintheepitheliallayerwithmarkedatrophyanddegenerationofmucosalfolds.
: Impacted oviduct constituted 0.87 % of oviduct abnormality in commercial layer chicken with an overall
mortality of 0.5 %. The findings of this study showed that the oviduct impaction might be caused by in concurrence
with spp. and .
: mycoplasma, pathology,
Mycoplasmagallisepticum Mycoplasma
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mortality.
Oviduct impaction occurs from accumulation of
eggsoreggmaterialwithintheoviductandisusuallya
consequenceofchronicsalpingitis[7].Oviductimpac-
tions may also occur due to excessive production of
albuminormucin,inpatientswithcystichyperplasiaor
inspissated egg material in the magnum.An incidence
of oviduct impaction was reported in companion birds
resulting in life threatening symptoms and high
mortality [8]. Modern commercial layers are highly
prolific and susceptible to oviduct impaction, however
it was rarely diagnosed and reported [9] and their
etiological factors were not investigated. To ensure
persistent and maximum production in poultry flocks,
it is imperative to investigate the oviduct impaction in
order to understand its prevalence, nature and signifi-
canceofthisdisorder.
The present study was planned to find out the
prevalence of oviduct impaction associated mortality
inlayerchickensinNamakkalzoneofIndia.
Samples were collected after permi-
ssionfromtheInstitutionalAnimalEthicsCommittee.
The study was carried out over a period
of four years (2006 to 2009).Atotal of 5145 carcasses
of white leghorn layers, above 20 weeks (wks) of age
belongingto255commercialpoultryflockssituatedin
and around Namakkal district of Tamil Nadu state,
India were examined for various oviduct abnormalities.
The flocks showing oviduct impaction were inspected
and information regarding shed capacity, flock size,
cage size, strain of chicken, cage management and
hygiene, feed additives, vitamins-mineral supplements,
treatment given and egg production traits were
collected from the owners of the farms. To study the
seasonal variations in the incidence of the oviduct
impactionthewholeyearwasdividedintofourseasons
namely summer (March, April and May), south west
monsoon (June, July andAugust), north east monsoon
(September, October and November) and winter
(December, January and February). According to the
age, layers were grouped into six as 21-30 wks, 31- 40
wks,41-50wks,51-60wks,61-70wksand71-80wks.
The dead birds surface
disinfected and necropsies were performed as per
approved procedure [10]. The abdomen and cloaca
were examined for signs of distension and inflamma-
tion respectively. The carcasses were thoroughly
examined for gross pathological changes including
inflammatory signs and presence of exudates in the
peritonealcavity,ovary,oviductorallofthem.Oviduct
with impaction was removed and opened along its
longitudinal axis for examination of mucosal surface
and internal contents for its size, shape and quantity.
Materials for histopathology were collected from
different parts of impacted oviduct and fixed in 10 %
neutralbufferedformalin.Afterfixation,sampleswere
processed by following the routine histopatho-logical
procedures, embedded in paraffin, sectioned at 5 µm
thickness and stained with hematoxylin and eosin for
histopathologicalexamination.
Heart blood, liver and
oviduct swabs were collected from dead birds with
impactedoviductforscreeningofbacterialagents.The
samples were placed in Brain Heart Infusion (BHI)
broth and incubated at 37°C for 24 h and cultured
aerobically in Brian heart infusion agar (BHIA), Mac
Conkey's agarandeosinmethyleneblueagar(EMBA)
for isolation of bacteria. Bacterial isolates were identified
on the basis of their morphology, growth charac-
teristics,sugarfermentationandbiochemicalcharacte-
ristics[11].The isolatesobtainedfrom
impactedoviductcasesweresenttoNationalSalmonella
and Escherichia centre, Kasuali, Himachal Pradesh,
Indiaforfurtherconfirmationandserotyping.
Trachea, lung, spleen, caecal
tonsil, kidney and oviduct collected as pooled sample
from impacted oviduct cases were subjected to haem-
agglutination (HA) test for detection of NDV [12, 13]
IBV[14]and EDS-76virus[15].Serumsampleswere
collected randomly from ten birds of flocks affected
with impacted oviduct and examined by haemagglu-
tination inhibition (HI) test for the presence of
antibodies to NDV, IBV and EDS-76 virus and by
ELISA(HesterPharmaceuticalsLimited,India)forthe
(Mg) and
(Ms). The ELISA titer value of 0-269, 270-
743, and 744 and above were interpreted as negative,
suspicious and positive for Mg and Ms infection
respectively. Serum samples collected from the same
age group of birds which are clinically normal were
utilizedascontrolbirds.
Analysis of data on egg
production, morbidity and mortality in different age
groups of flocks affected with impacted oviduct was
carriedoutbyusingchisquaretesttoseeifthereisany
Materials and Methods
Ethical approval:
Flock history:
Pathological examination:
Isolation of causative agent:
Antibody detection:
Statistical analysis:
Escherichiacoli
Mycoplasma gallisepticum Mycoplasma
synoviae
Table-1: Flock details and antibody titer in layer chicken affected with oviduct impaction.
Age Flock size        Production % Morbidity% Mortality% HI Titer (GMT) ELISA titer
Actual Expected NDV IBV EDSV MG MS (week)
25 6000 88 92 0.5 0.2 891.4 168.9 3.6 <269 <269
44 17000 90 93 0.4 0.3 168.9 73.3 4.8 <269 <269
57 12000 83 89 0.6 0.4 512 97.0 2.8 <269 <269
60 15000 80 88 0.8 0.4 588.1 111.4 3.2 >744 >744
68 10000 79 84 1.0 0.5 222.9 128.0 4.0 >744 >744
72 7000 76 81 1.2 0.5 111.4 42.2 3.4 >744 >744Available at www.veterinaryworld.org/Vol.7/August-2014/2.pdf
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significantdifferenceonthemanifestationofimpacted
oviductincommerciallayerchicken.
The antibody titre for NDV, IBV, EDS-76, Mg
and Ms were shown in Table-1. The geometric mean
antibody titer for NDV, IBV and EDSV in the affected
flocksrangedfor111.4to891.4,42.2to168.9and 2.8
to 4.0 respectively. In the present study, thirty serum
samples (50%) collected from three flocks with
oviductimpactionwerepositiveforMgandMsandthe
remaining 50 % were negative for both Mg and Ms
antibodies. Sixty control serum samples were negative
forMgandMsantibodies.
Among the 45 birds with impacted oviduct
lesions, wasisolatedasapureculturein29,whereas
in the remaining 16 birds was isolated along
with other bacteria (Table-2). was identified
based on lactose fermenting, pink colour round, smooth
and glistening colonies on Mac Conkey's agar, black
colonies with metallic sheen on EMB agar, indole
production at 44ºC, gas production in Eijkmann test
and acid and gas production in differential sugar
fermentation tests. Other bacterial organisms
spp., spp., and spp.,
wereidentifiedbasedontheirculturalandbiochemical
characteristics. Different serotypes identified from
impacted oviduct cases are presented in Table-3.
SerotypesO ,O andO werepredominantlypresent
in the impacted oviduct cases. Necropsy examination
of the affected flocks did not reveal any lesion
indicating NDV, IBV and EDS-76 viral infections.
Tissue samples collected for virological examination
was found to be negative in haemagglu-tination test
againstNDV,IBVandEDS-76virus.
On post mortem examination, birds affected with
oviduct impaction showed emaciation, prominent keel
bone and marked distension of abdomen (Figure-1).
Diffuse peritonitis and adhesion of abdominal viscera
were noticed (Figure-2). The impacted mass was
expanded to the point that it filled most of the body
cavity, in which the abdomen was wider and more
pendulous and the abdominal viscera showed marked
atrophic changes (Figure-3). Oviduct showed mild
(Figure-4)tomarked (Figure-5)distensioninallregion,
howeveritwasmorecommonintheinitialpartsespecially
infundibulum and magnum and the remaining parts of
were either normal or atrophied. Distribution of impacted
mass in different region of the oviduct is presented in
Table-4. On opening the oviduct lumen was occluded
by 100 to 500 gm of inspissated albumin and yolk
materialswhichadheredtothemucosalsurface.Oncross-
section,impactedmassshowedthelayeredappearance
(Figure-6) with partially formed eggs (Figure-7). Less
frequently, the impacted mass contained numerous
caseous granules of varying size and shape (Figure-8)
withorwithoutturbidorblood-tingedfluid(Figure-9).
Affected oviduct wall was thin and the mucosal folds
showedmildcongestion.Inpersistentrightoviductthe
right one showed impaction (Figure-10) and the left
one contained yolk and albuminous debris. In some
casesimpactionduetonumerouspartiallyformedeggs
were noticed (Figure-11) along with the presence of
thin shelled eggs in abdominal cavity. The ovarian
follicles appeared either normal or atretic depending
upon the size of the impacted oviduct. Histopatholo-
Results
E.coli
E. coli
E. coli
viz.,
Proteous Klebsiella Streptococcus
144 54 109
Table-2: Bacterial agents isolated from impacted oviduct
of layer chicken.
Organism Positive birds % of positivity
E. coli
E. coli Proteous
E. coli Klebsiella
E. coli Streptococcus
29 64.45
+ spp. 6 13.33
+ spp. 5 11.11
+ spp. 5 11.11
Table-3: Frequency pattern of serotypes isolated
from impacted oviduct of layer chicken.
E.coli
Organism Positive birds Percentage
O 05 11.11
O 04 08.89
O 09 20.00
O 05 11.11
O 08 17.78
O 03 06.67
O 11 24.44
3
12
54
88
109
118
144
Figure-1: Oviduct impaction:
Affected bird showing ema-
ciation, prominent keel bone
and distension of abdomen.
Figure-2: Oviduct impaction:
Diffuse peritonitis and adhesion
of visceral organs in abdominal
cavity.
Figure-3: Oviduct impaction:
Abdominal cavity occupied by
a markedly distended oviduct
associated with atrophy of
visceral organs.
Figure-4: Oviduct impaction:
Moderate distension of infun-
dibulum and magnum, atrophy
of the remaining parts of oviduct.
Ovarian follicles were showing
atretic changes.Available at www.veterinaryworld.org/Vol.7/August-2014/2.pdf
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Table-4: Distribution pattern of lesions (%) in various regions of oviduct
Oviduct region Number of birds Percentage
Infundibulum (I) 10 22.22
Magnum (M) 05 11.11
Isthmus (Is) 04 08.89
Uterus (U) 01 02.22
I+M 09 20.00
M+Is 04 08.89
I+M+Is 04 08.89
M+Is+U 01 02.22
I+M+Is+U 02 04.45
All region 05 11.11
gically, affected oviduct showed lymphoid foci in
epithelial layer and marked atrophy and degeneration
ofmucosalfolds.
Out of 5145 carcasses form 255 layer flocks
investigated for various types oviduct abnormalities,
45birdsfromsixflocksshowedimpactedoviductwith
an overall prevalence rate of 0.87 %. The production
drop ranged from 3 to 8 % below the standard level of
egg production was noticed in different age groups of
birds. The morbidity and mortality varied from 0.4 to
1.2 and 0.2 to 0.5 % respectively (Table-1). Chi square
testforindependencerevealednosignificant (P>0.05)
difference on egg production, morbidity and mortality
at different age groups of layer flocks affected with
oviduct impaction. Among the six flocks examined,
highest prevalence of impacted oviduct was noticed
above40wksoldlayers(83.33%).Seasonwiseanalysis
revealed higher prevalence rate (66.67%) during
winterseason.
Impactionofoviductincommerciallayerchicken
was diagnosed based on the presence of egg or egg
materials in the oviduct on necropsy examination and
laboratoryinvestigation[7].Inthepresentstudy,thirty
serumsamplescollectedfromthreeflockswerepositive
forMgandMsantibodiesinELISA.Commerciallayer
chickens are not vaccinated against mycoplasmosis
(Mg and Ms) in Namakkal region. This leaves us with
the conclusion that the antibodies detected by ELISA
areprimarilyduetofieldinfection[16].Theremaining
30samplesfromthreeflockswerenegativeforMgand
Ms antibodies since these flocks were treated with
antibiotics (tiamulin and tertracycline). Trawinska
. [17] also observed low percentage of positivity for
Mg and Ms in serological monitoring cobb line repro-
Discussion
et
al
Figure-5: Oviduct impaction:
Marked distension of infundi-
bulum and mild distension of
portion of magnum and
isthmus.
Figure-6: Oviduct impaction:
Impacted yolk and albuminous
mass with concentric rings.
Figure-7: Oviduct impaction:
Impacted mass containing
partially formed eggs.
Figure-8: Oviduct impaction:
Showing numerous caseated
masses of varying size and
shape.
Figure-9: Oviduct impaction:
Showing blood tinged fluid
and caseous masses in the
infundibulum region.
Figure-10: Oviduct impaction:
In double oviduct the right
one contained impacted mass
and the left one having yolk
and albuminous materials.
Figure-11: Oviduct impaction:
Numerous partially formed
eggs in the isthmus region of
the oviduct.Available at www.veterinaryworld.org/Vol.7/August-2014/2.pdf
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ductive hens with ELISA and stated that the use of
antimycoplasmal agents eliminated the serum positive
titer of Mg and Ms. The commercial layer flocks were
regularly vaccinated against Newcastle disease and
infectious bronchitis at 60-75 days intervals during
laying period after 40 wk of age. Hence the antibody
titre against NDV and IBV found in this study was
within the normal range due to vaccination [5].The HI
titreagainstEDS-76was2.8 to4.TheHItitreof8and
below should be considered as negative due to the
presence of nonspecific HI antibodies to haemagglu-
tinatingadenoviruses[18].
Various bacteria have been reported to cause
primary or secondary reproductive tract infections in
commercial layers [19].The and other bacterial
organisms spp., spp., and
spp., were identified from impacted
oviduct cases based on their cultural biochemical
charecteristics [11]. was isolated as a pure
culture and concurrent with other bacterial agents in
29 and 16 birds respectively. Many investigators have
previously isolated pathogenic bacteria such as Mg,
, spp., spp., spp.,
spp., and spp. from
lesionsintheperitoneumandreproductivetractofhens
[19-23]. causes transitory immunosuppressive
effect in chicken and makes the bird susceptible to
opportunisticbacterialagents[24].
The source of infection to oviduct is probably
throughmechanicaltransferfromabdominalairsacculitis.
Domermuth .[25]reportedthatinfectioncouldnot
spread to oviduct if the organisms (Mycoplasma) was
injected intracardially and air sac infection develop-
ment was also slow than it did in the air sac injected
chickens,therebyallowingimmunitytodeveloptothe
point where salpingitis could no longer occur. Mg
generallyenterthehostviatherespiratorytract(except
for in-ovo infections) and upper airways and trachea
are preferred sites of infection for most strains of Mg.
Therefore in impacted oviduct cases a significant
respiratory disease would have existed in all the
chickensandpersistedforlongerduration.
Among the different serotypes identified from
impacted oviduct, serotypes O , O and O were
predominant, however none of the serogroup was
belongstothesystemicformserogroupssuchasO ,O
and O [26, 27] .The occurrence of a specific serotype
and its role in disease production depends upon the
health status of the birds, climatic conditions,
geographical situations and managemental strategies.
Healthy laying hens have within the cloaca but
not in the oviduct. is a normal inhabitant of the
chicken intestinal tract with up to 10 of these bacteria
per gram of intestinal contents. Approximately 10 to
15% of intestinal is considered to be potential
pathogens. This might indicate that the oviduct
impaction causing organisms arise from the
intestinalsources[28].
Onnecropsyexamination,carcasseswithimpacted
oviduct showed emaciation, peritonitis, regression of
ovarianfolliclesanddistensionofoviduct.Theexudate
was either large mass with concentric layering on cut
section or numerous caesous masses with varying size
and shape often mixed with creamy or serosangunious
fluid.Distensionandaccumulationofexudatewasmore
commonly noticed in the infundibulum and magnum
regionofoviductwhichoccupiedtheentireabdominal
cavity. It might have compressed the intestine and
visceral organs and impeded their functions leading to
atrophyofvisceralorgans.Histopathologically,presence
of lymphoid foci in the epithelial layer with marked
atrophyanddegenerationofmucosalfoldsissuggestive
ofchronicnatureoftheproblem[29,30].
Outof5145birdsfrom255flocks,45birdsfrom6
flocks revealed impaction of the oviduct which consti-
tuted0.87%oftotaloviductabnormalitiesobservedin
thepresentstudy.ThiswascontrarytoBonia .[31],
they observed 5% in Kalinga brown breeds.The lower
prevalencerateinthisstudymightbeduetopreventive
medication with antibiotics (tiamutin and tetracycline)
at regular intervals and adequate hygienic conditions
on the farms. In the affected flocks egg production
drop,morbidityandmortalityrangedfrom3to8,0.4to
1.2and0.2to0.5%respectively.Theresultsconcurred
with the observations of Valsala and Sivadas [32],
BatraandSingh[9]andKeymer[33].Onflockexami-
nation birds look healthy, but due to chronic pathologies
oftheovaryoroviduct,theystoplayingeggs.Mortalities
from reproductive pathologies are rare, and in most of
cases,arecausedbyothercomplications,suchasacute
andchronicperitonitis[21,34,35]andsalpingitis[30].
Itcanbeconcludedfromthisstudythatamongthe
reproductive tract disorders, oviduct impaction contri-
buted 0.87% of oviduct abnormalities in commercial
white leghorn layer chicken. Existence of persistent
respiratory infection in chicken would predispose to
oviduct impaction. Chronic infection of oviduct by
and might be the cause for the
occurrenceofoviductimpaction.
The present research is the part of PS’s Ph.D. research
work. PS conceived and implemented the work. PS
draftedthemanuscriptandanalysedthedata.GABwas
the major research supervisor. PB given valuable
suggestions to carry out the study. TRG critically
reviewed and revised the manuscript.All authors read
andapprovedthefinalmanuscript.
The financial support and facilities provided by
the Tamil Nadu Veterinary and Animal Sciences
University,Chennai,Indiaaredulyacknowledged.
Theauthorsdeclarethattheyhavenocompetinginterests.
E. coli
viz., Proteous Klebsiella
Streptococcus
E. coli
E.
coli Proteus Klebsiella Pasteurella
Streptococcus Staphylococcus ,
E. coli
etal
E. coli
E. coli
E. coli
E. coli
etal
E.
coli Mycoplasma
144 54 109
12
78
6
Conclusion
Authors' contributions
Acknowledgements
Competing interests
References
1. Parto, P., Khaksar, Z., Akramifard, A. and Moghisi, B.Available at www.veterinaryworld.org/Vol.7/August-2014/2.pdf
Veterinary World, EISSN: 2231-0916 558
(2011)The microstructure of oviduct in laying turkey hen as
observedbylightandscanningelectronmicroscopies.
.,6:120-125.
2. Srinivasan, P., Balasubramaniam, G.A., Gopala Krishna
Murthy, T.R. and Balachandran, P. (2014) Prevalence of
oviduct abnormalities in commercial layer chicken in
Namakkalzone,India. .,91:32-35.
3. Solomon, S.E. (2002) The oviduct in chaos.
58:41-48.
4. Srinivasan, P. and Balasubramaniam, G.A. (2011) Cystic
dilatation of right oviduct in layer chicken. Tamil nadu J
VetAnimSci.,7:218-220.
5. Srinivasan, P., Balasubramaniam, G.A., Gopala Krishna
Murthy, T.R. and Balachandran, P. (2012) Pathology of
oviduct in suboptimally producing commercial layer
chicken. 11:577-581.
6. Srinivasan, P., Balasubramaniam, G.A., Dorairajan, N. and
Manickavaska Dinakaran,A. (2011) Persistent right oviduct
inlayerchicken. ,88:69-70.
7. Joyner, K. L. (1994) Theriogenology. In: Ritchie, B. W., G.
J. Harrison, and L. R. Harrison. editors. Avian Medicine:
Principles and Application. Wingers Publishing Inc. Lake
Worth,Florida, p748–804.
8. Reisinho, A. (2008) Salpingohysterectomy in a female
Budgerigar ( ) due to oviduct
impaction.
,2:17-20.
9. Batra,G.L.andSingh. B.(1978) Anoteontheincidenceof
reproductivedisordersindomesticfowlinPunjab
.,48:901-905.
10. Chauhan, H.V.S. and Roy, S. (2007) Poultry disease
diagnosis and treatment. 3 ed, New Age International (P)
LimitedPublication,NewDelhi,pp203-208.
11. Quinn, P.J., Markey, B.K., Leonard, F.C., Fitzpatrick, E.S.,
Fanning, S. and Hartigen, P.J. (2011)
, 2 edition. Wiley
Blackwell,USA,p263-286.
12. Alexander, D.J. and Senne, D.A. (2008) Newcastle disease
and other avian paramyxoviruses. In: Dufour-Zavala, L.,
Swayne, D.E., Glisson, J.R., Pearson, J.E., Reed, W.M.,
Jackwood, M.W. and Woolcock, P.R. Editors.Alaboratory
manual for the isolation, identification and characterization
of avian pathogens. 5th edition. American Association of
AvianPathologists,Athens,GA,p135–141.
13. Mohammad, M.H., Zabid, A.A.H., Kadham, L.I. and
Hasoon, M.F. (2013) Conventional and molecular detection
of Newcastle disease and Infectious bursal disease in
chicken. 3:05-12.
14. Villarreal, L.Y.B.(2010)Diagnosis ofinfectiousbronchitis
virus: An overview of concepts and tools.
12:111-114.
15. Alam, J., Mamun, M.A., Samad, M.A., Rahamat, U.M.,
Giasuddin, M. and Taimur M.J.F.A. (2009) Outbreak of egg
dropsyndromeinBangladesh. ,1:56-64.
16. Srinivasan, P., Balasubramaniam, G.A., Gopala Krishna
Murthy, T.R. and Balachandran, P. (2014) Spontaneously
occurring mycoplasmal salpingitis in commercial layer
chicken with special reference to pathological features.
.,91:21-24.
17. Trawinska, B., Tymczyna, L. and Saba, L. (2003)
Immunologicalstatusofreproductivehensatapoultryfarm.
59:243-246.
18. Calnek, B.W. (1978) Haemagglutination-inhibition
antibodies against anAdenovirus (virus-127) in white pekin
ducksintheunitedstates. .,22:798-801.
19. Srinivasan, P., Balasubramaniam, G.A., Gopala Krishna
Murthy, T.R. and Balachandran, P. (2013) Bacteriological
and Pathological studies of egg peritonitis in commercial
layer chicken in Namakkal area.
.,3: 988-994.
20. Gross, W.B. and Siegel, P.B. (1959) Coliform peritonitis of
chickens. 3:370–373.
21. Jones, H.G.R. and Owen, D.M. (1981) Reproductive tract
lesions of the laying fowl with particular reference to
bacterialinfection. 108:36–37.
22. Barnes, H.J., Fletcher, O.J. and Abdul-Aziz, T. (2008)
Reproductive system. In Fletcher, O.J. and Abdul-Aziz, T.
editors. Avian histopathology. 3 edition. The American
Association of Avian Pathologists: Kennett Square, PA.
p349–391.
23. Trampel, D.W., Wannemuehler, Y. and Nolan, L.K. (2007)
Characterizationof isolatesfromperitonitis
lesionsincommerciallayinghens. 51:840–844.
24. Srinivasan, P., Sudhakar Rao, G.V. and Titus George, V.
(2002) Pathology of and concurrent
infection of IBDV with in chicken.
72:967-970.
25. Domermuth, C.H., Gross W.B. and Dubose, R.T. (1967)
Mycoplasmalsalpingitisofchickensandturkeys
11:393-398.
26. Srinivasan, P., Sudhakar Rao, G.V. and Titus George, V.
(2003) Serotyping of isolated from natural
cases of Colibacillosis in and around Namakkal.
80:192-193.
27. Salehi, M. and Ghanbarpour, R. (2010) Characterization of
IsolatesfromCommercialLayerHenswith
Salpingitis. 5:208-214.
28. Barnes, H.J., Nolan, L.K. and Vaillancourt, J.P. (2008)
Colibacillosis. In: Saif, Y.M., Fadly, A.M., Glisson, J.R.,
McDougald, L.R., Swayne, D.E., Nolan, L.K. editors.
, 12 edition. Iowa State University
Press,Ames,IA.p691–738.
29. Bandyopadyay, P.K. and Dhawedkar, R.G. (1984)
salpingio peritonitis in poultry
.,60:348-349.
30. Srinivasan, P., Balasubramaniam, G.A., Gopala Krishna
Murthy, T.R. and Balachandran, P. (2014) Bacteriological
and pathological studies of salpingitis in layer chicken.
.,91:28-32.
31. Bonia, R., Phangcho, C.V., Mukit, A. and Saikia, G.K.
(2010) Incidence and pathological conditions in chicken of
Kalinga Brown breed in Guwahati, Assam.
.,34:43-45.
32. Valsala, K.V. and Sivadas, C.G. (1970) Developmental and
functional defects of the reproductive system of the hen
.,1:34-38.
33. Keymer, J.F. (1980) Disorders of the avian female
reproductivesystem .,9:405-419.
34. Kinde, H., Shivaprasad, H.L., Daft, B.M., Read, D.H.,
Ardans, A., Breitmeyer, R., Rajashera, G., Nagaraja, K.V.
and Gardner, I.A. (2000) Pathologic and bacteriologic
findings in 27-week-old commercial laying hens
experimentally infected with phage
type4. 44:239–248.
35. Jordan, F.T., Williams, N.J., Wattret, A., Jones, T. (2005)
Observations on salpingitis, peritonitis and salpingo-
peritonitisinalayerbreederflock. 157:573–577.
World
JZool
IndianVet.J
World's Poult
Sci.J.,
Int.J.Poult.Sci.,
IndianVet.J.
Melopsittacus Undulatus
Revista Lusofona Ciencia e Medicina
Veterinaria
.Indian J.
Anim. Sci
Veterinary
Microbiology and Microbial Disease
J. World'sPoult.Res.,
Rev Bras Cienc
Avic.,
Int.J.Biol.
IndianVet.J
MedWeter.,
AvianDis
Asian Pac. J. Trop.
Biomed
AvianDis.,
Vet.Rec.,
Escherichiacoli
AvianDis.,
Escherichia coli
Escherichia coli Indian
J.Anim.Sci.,
.AvianDis.,
Escherichia coli
Indian Vet
J.,
Escherichiacoli
Diseases of Poultry
Escherichia coli . Indian Vet.
J
IndianVet.J
Indian J. Vet.
Pathol
.
KeralaJ.Vet.Sci
.AvianPathol
Salmonella enteritidis
AvianDis.,
Vet.Rec.,
rd
nd
rd
th
AmJAnimVetSci.,
********